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K 0 U t) 
laatiirft in II oaaiion Itaatty «afiu«iJL tmH in teuad 
growiof in nastttm MiNaiityas, ttie h i i i ri^ions of tki«» 
ffwdtent puirt of tlio t>ooo«n poiiiiottiii and plaiut of India. 
It a l to grow* ua tjba nicor prodiiot of ilia foraai araaa 
and tatehaii ooeaiderc^la profits to privata and gevanunmt 
astarpriaaa migagad in itidttotry of oruda druga fttid finiatiad 
pxoduota. 
Tba paraonial patura iapoasia belonging to faaily 
Solwiaoaaa ia a native of Naxieo and haa baan naturaliaad 
in «ub-tropioal and tropical balto aa ao annual. Out of tba 
fiftaoB apaoiao raportod froH tba world, tan apaciae ara 
found in India. Out of thaa, Datura atrowoniy. j^. innoatia 
^*^^ E* »«**Jt ^f iaport«ait drug plant* dua to bighar ooataota 
of aoopolanina and l3grooya»ino. Tba alkaloid aeopolawina 
i» uaad aa pra-anttaatitatio in aurgaxy. It ia alao uaad in 
optlialaology and prav«Qtion of notion aioknaaa. y^» atreeoaiun 
i s riob in byooyanino and i s being oultivatad for ttia uaa of 
tbia alkaloid. jD. gtraaoniy luid |>. innoxia are waede and 
barbour ttia plant viruaaa of eoononie iaiportaaoe and muy alao 
act aa a bridge in tb« infeetion oyole. 
In view of the above eooaoaio i«portanoe of Patnra. 
ttitber oonauMod in free s ta te , or in fom of deoootions or aa 
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Isolated Alkaloid ie prttpojr«tioii of darags, l>to« •oaitorod ]^«Bt 
eoil«otor« eon Ui« WBttll ctowioreial. tatlts «igiie«<i la iU« 
coll«o&i&» of ttsaieiaai plABts frew diff«r«&t parts of oovrntry 
&.rm ruthlmuulf oxploitlng ttio Qatural roooureeo wliiiout oajr 
ldo« of tbo dMiago th«y weiiid be doing to tbo rogoBor&tion of 
ttio opooioo. fitito i t wi l l bo f i t t ing to ca l l India ao ttio 
bank of 3/4tb opooies o f g«Mao Patura ylolding aetivo 
eonatituotita of Modicinal «•«, a l l offorta alioald be nado to 
face tbo throat of extiitotion botb by proaorrliig tbe statural 
reaourooa tbrough limited oollootion »n well as by proMotiag 
i t s eultivatioit tbroti^b ut i l ix ing tbe wodom plant protectioo 
tecbniqueic. 
Plaot diaoaaoa naialy duo to viroaoa l i « i t tbo 
quaiitativo ««id quantitative prodttotioa of Datara «|>«oiea 
of eoonoKie iaportaiuce. A fei» workers have reported the 
occyreace of viruaea varying i s aatare of iafeotion and 
tbeir iu»do of apread. fteomitly tbe afcteutioa of virelogiato 
baa bee» draim towarda tbe role of neodo aa alternate boata 
or reaervoir of virtiaea of eooAoaiio iMportaaee. 
nierefore, keeplsg ia view of tbe eeoaoaic iaportaaoe 
of gwBoa liatttra. ooour^oe of viruaea mi4 tbe role of weeda la 
tbe natural apread of vlrua/ea, i t baa beiMi propoaed to 
iaveatigate tbe virua/es en Patura and otudy tbeir nature of 
infeotion and apread. fibeae atudiea wil l inolude synptonatelogy, 
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1»iopliy»ii»al propert ies , best range, BOded e f trft itaaieeieii , 
pnri jr ieftt iet i , e lee i ren MiereseoKr, eerelefy tmd ibe r e l e 
of «ee4a &• reservoir e r a l t e n t e t e best . 
E E V I t W 0 F i f t H / i t U k l 
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A Bimlivr of viral cti»««K«ii (abeut 26) k&ir« bmma 
reported Batttr«lly ooourliag on Bajyra •pttOi«tt. flt«y also 
i»ira4« A 16110 soMbox- of altoraoto bosto, woods coi^  etbor 
oeoQOBio plttits. I^eoo Ylral dloeaooo varjr !» Uio i^vptoso 
oxproftsloB, ae4o of tronmisoloii ood iftoidGqroloal* propertios, 
A f«« oerlcoro hove oloo atttoMpted partfiea^ion, pariiolo 
Mori^ology aed oorologf of tlio liMitwd vlrttoeo duo io 
variation la patbogeueola. 
Table 1 doals with the vlruooo ooeurlB£ on 
dif for«Hit ^atiira apocloe and tlioir orsptoao. 
VlHthES 0(;C*UkJL^ G I^ AftJiiM.L¥ OU DATUKA i»PECIE& mU fti-LlU 
s.no. 
1. 
nmi, OF viKt's 
2. 
sumfiiua/maf 
3. 
KLFiJU^ CI;^  
4 . 
1. * >4* dioeaoo D, otrawoBinai loavoa bolng uarrovor blakoalo 
tlian aomal« ooaoiitat toloted, aad (1921) 
Indoutod at tbo Barglno. TJuo 
fttruoture of * q* pltmia was boloo 
tb« tiemal, bra»eboo Moro sloudor 
and root syotisn tiot so vol l dovolopod. 
flowero were oaolly roeognisablo fxt>» 
tbo Bonial. Purple flowers tura 
- » -
1. a. 4 . 
^ttrkttr im4 ««re ttdttl«tf. The eoroi ia 
was splllfctd ib«i«r««n the lebe» &» far 
an 4o«u ftit tkttt io8«riion of fii«ii«Bt», 
tii« vi^si^nts being lucurYo^ amA 
(viated airotiad %k9 basA df f le««r. 
C9l@ur of flowor ii«8 daiHer iMtm 
SKoreial i^lltt t^ itt s t« i oeleur ii&r« 
feteastt. Staeeaii skrivcllMl, |ire4iie«<l 
l«fi8 muk 8»8X1 srAla* iribieti did eot 
fiiaetlon. Spines &a the eapeules «ere 
Bupressed. Batura aejfceieitlee was 
infected by grafting, l>ut the dieease «as 
•leir in Baking appearanae. IM toatuya 
^er&teeaaia flewere bee«^e vititaut 
pollen and e l i fbt ly iU^tioraol bade 
i^loti shed off before opening. 
2. • «» 2* dlseaee Infeoted Datura etrmsouiua leavee Blakeele 
were ligtit in eolour, aott led eoBe> (1921) 
vbat crowded asd ver^ naob puckered. 
In e%tr«ee eaeee leaves reduced to 
Bidrib only. Buds «ere ttsoally 
elongated, flowers eoiifased, oorolla 
s p l i t or aalfexBod with naeeroiis 
acaessori' earpels . Capsules were 
deferBed witb spines reduoed or absent. 
3 . Uilcier type 
virus of 
JimiNE>n»eed. 
4 . Severe type 
virus of 
jiiasonweed. 
« « -
1 . 2 . 3 . 4 , 
6 . Datura viir«fi i 
a, Ji&%ur» v irus 3 
T. Virus of 
D. » c t « i 
Saitb 
<i»3T) 
fliioass & 
Krisluittsiisii^ 
(1939) 
Ytt 
(1939) 
8 . Umtmru v i rus 3 Patura altoa l eaves sbewsd l i g b t -
f r s « i and darkgrewt aasaio 
accovpanied wiUi large b l i s t e r 
patches of dark grew) port ious e f 
the leaf lanif ia i^icl» was auofa d i e * 
torted and reduoed io s i s s . Diseased 
pliuats leok pale due to t l i e i r l eaves 
beooning y e l l e v greso at advacoed 
stages of l a f e o t i e n . Flo vers nere 
severely MallTorated aad d i s t o r t e d . 
Datura fastuesa staoeed oxily » i l d 
nosale sysptoas . 
Capeer & 
Veraa 
(1948) 
9. Datura 
wilivirtts 
Causes v i l t i f ig of Datura s t r ^ w a i u a Bradley 
11962) 
10. *tJi8tartioa 
Moaaio of 
k' i «»o* ia . £ . l i e te l sfid l>. Metel 
'90^*'' lastjjiosa sttoved daiii Kreen 
• o s a i e aeoenpaBied witb severe , 
d i s t o r t i o n of l e a v e s . F i r s t 
synptoits appeared iu the f o m o f 
proBOutioed vein oleari is f , ourl inc 
of atargius and upward fold lag o f the 
Capoor & 
¥enui 
(1953) 
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1 . 2 . 3 . 4 . 
yeuagest l«aiir«e amtat l t» baa* feile««d 
became jfiroMlBiiot itai! iti« entir« liiaf 
l^ riiMiSuulty tu]m«^ JLi|i,bt*r greea la 
colour with £«« dark greea Islands. 
Sub•«{«•»!. i«avttfi 8bo««d preaoiaiQwd 
ourliitf of warglBS and mlaost donlilo 
folding upward In tbo early stanes «uad 
l&ter a dist iuot Koselc pattoni and 
distort ion. As tbe plwat grew tbe 
developlfig leaves showed puckering la 
the font of lax^e and raised b l i s t e r 
l ike darkgreea patobes. Flowers and 
buds of affected plants were also 
severely dlstored aad KalforMod. 
Fruits set but of snaller s i ze at)d 
contai» few viable seeds. 
11. Datura rugose l^fttura strawjiBliffl leavet^ sbewed severe Grjrlls 
i l r i r " " ™ , . . l t y . twitting m.4 . » r l l » . f . U . . . « 11.54) 
by narslaal ohlorosts . 
12. Datura 
virus 3A 
Tirus caused veluclearing. Inward 
rol l lag of leaf laitlua aad reductloa 
la lasiaa of the s<it>sequeat developed 
leaves . Leaves I^rowea great reduotloa, 
ftppearlag f l l l f e m aad repreaeated by 
aldrib only. Partial or total 
suppressioo of splues ea frui ts oeeured. 
Garga 
ill»58) 
1 3 . datura 
aeorosis 
virus 
lafeeted Datura plaats sbowed at'cresls. Badiasl 4 
k' tatula OB iaoeulatloa produced »»ay "*••"*•*• 
ssiall browB aecrotic local l e s loas aad \*^^^f 
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i. 2, 3. 4 . 
14* Tobaeoo mteh 
virtie ( S i r . ) 
IS . ££iaitloB 
de&tb of y'onag )»l«Bto. 
Virus eaitfiod loaf a«foni i i t ie i i , v«ii}-> 
c l e a r l n s , dappil«f ttad d««rfi»c of 
k- Mtremoml'mt p iaa to . 
iliooatio^ pi nets of Batura Miowod 
puokoring, d i o i o r t i o u and tmatioit 
iu l o a v e s , f l o r a l atMuornalitioo and 
par t ia l or t o t a l oupreoaion of 
spinoa oa tho f r u i t s . 
JiitvaeoTakx 
( i » 6 i ) 
Vonui 4 
Voma 
16. Datura 
Bialfomatlon 
v irus 
17. Milk voteb 
(As tr s ia lus ) 
d«arf v i rus 
(type s t r . ) 
18. ColtHibiaB 
Datura 
virus 
bieofisafl hybrid plants of j^ . stragtoBJisi iUossor 
^ £• tatalft oxblbitod sovcroly il9&6) 
d i s tor t ed loavos witb exaseeratod 
indoutations resu l t ing la sharpy 
serrated Margi»s. I^ey liad i rr i^u lar 
oh lore t io areas and very proMinent 
raised v e i a s . I^ere uas an a lnes t 
eoap le te suppression of s p i s e s on tlie 
seed oapsttle. 
Datura str««^BiuM exhibited syaptons laevy e t a l 
of y e l l o w i a i l e a f e u r l i a g , r o l l i a g U968) 
and tlttarfinc* 
Datura oattdida and D. saauainea 
plants sboved veinltaedittf or 
o h l e r o t i o f l eck ing , followed by 
a o t t l i a g . Leaves beoaaie rugose, 
s l i g h t l y d i s tor ted or plants reeovered 
and t b e i r synptoas o f t « t appeared 
on aew growth. 
Kaha 4 
Bartalas 
11968) 
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i» 2. 
ttt. Alfc«ii«iicl S i r . « f 
20. datura aliaa^ 
str ing irirtis 
«bo««d Boaato pattant an 
laavea. 
Lovlaala 4 
l^artalea 
il»TO) 
Patora iiatal laavea ^wvl^prnd aiaaaie 
»RA »«v«r« bliatarlBC aiul £ica laavaa 
ware traoafar»«tf lata a&aa-atrlAg 
liita atruciuraa. 
6 i r l & 
J^^arval 
( I 9 t l ) 
21. Datura vlrua 3B 
21. Maaalo vtraa af 
Olaeaaad Battira »atal plauta vara Yaragaatalali 
«tiait»<t wltlt radaoad l a a l . hmmt t^^t^^^ 
6evla4a 
l»la<la lAaaad l lgbt vo4 Aarl«ra«B (19T2) 
araaa vltlii toils tar Ilka pateliaa. 
Intaatad l»at«ra natal plaata aliaaad 
4ttrk g,T«mt aa^ I l sbt sra«i patoteaa 
varylag la alsa aud ateapa oa tba 
IttBloa asd tha frawtii «aa ratardad. 
KlMtla 4 
PrataaaJio 
(19TS) 
23. 
24. 
2S. 
£jaatleo aeaale af 
D. aatai 
Taaw atr . ) 
Vlrua v U t af 
titamappla 
batura aaaala af 
ID. a e t a l 
VIma eauaad axtrwia raduetlan of 
laaf IfiMloa, produetlaa of 
flllforM laavas aad suppraaalaa 
af flovarlDg In U. faroJi. 
PadaanalBliaa 4 
KaadaavaiQr 
(1973) 
Early syaptona of tba dlaaaaa ao KovaohaTakl 
E* atrawonluw. D. Innoxla 4 £ . (1974) 
watcl v9r9 valaolaarlDC folloaad 
by aeor^aia of laaf valas ahloh eotrarad 
tha ooRdactlag al«B«iata af ti^ a laaf 
atalk aad at«« resaltlBg In wilting 
af laevea and f inally tlia daath af 
i^ola plants daa to wi l t ing . 
Infaatad jjatara, nat*;! planta atoovad Saroftk 
valc-<!laarlng, pronloMat Hiaaale, (1976) 
yailaalBg and dart(gra«B b l l s tar 
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1 . 3. 3 . 
l i k e patehes OB leaven . L«ttf 
l£«iljQ& reduoed to viirioa» i««v«B 
arid ia fixtr<»s« oas«« represented 
by B i d r i b OBly. 
26. Vir«i Malady 
of jD. wftol 
iBOOulated £ . w»tftl lottvos 
abov.ad Mild velu o laarins* 
yocne deY«lop«d lei»v«s eiiev 
d ia t lno t Boaaie syMptoMS, 
fe l lovod by puckorlns and 
difttortion o l l eaf laniLtfe. la 
oxtroKO oaaes l«ck£ laaiua ia 
repreaentad by a i d i l b o s l y . 
Pe&iolaa ge t e lougatad. 
Frakaali & 
Joabi 
Tabl« IX daala wltb tba boat rBxigif of aa tura l ly 
ticcurijig Tiruaoe of Patwre app. Tbe t a b l e abewa that beat 
ra»ee la l l n l t a d to a l e v apMilea of eceaeaie iaportimoe. 
flie p las ta belong;lag to Solanaoeae fai i l ly dOBioatad in tba 
boat rai^e l i a t . fbe otber a tr ik ing oharaatar lat lo of 
tbeae Tlruaea la the aoarcity of tbe l e e a l l e a i a a beata 
exeej^t ia tbe eaae of Datura Tlnia 3 , Datara viXt virtui, 
Satera Kteaforwatlon v irus aad iBatara aoaalo r i r u a . 
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fmht II 
Umf RMUE OF KATCEALLt OCCt'RIM© VXftCHES OF SATtlKA SPMJItS 
»»}, KAMI OF VIMJ'S Ji<>STS 
4 . 1 . 2. 3. 
! • *< *^ dis«it i ie 
2 . *al* d i»«a«« 
Jeruttnltte elittrr:^ l«4ive8 w i t h 
3r«ii(»w bi^iket ts , , «t&pl«x>t. (1921) 
<1$»S1) 
v i ru« JiiiitaB«««« ^laaainieiai »pp. (1930) 
4 . 
& . 
6 . 
T . 
wr o 
9 . 
S«v«r« iyp« 
v i rus of 
Haturii v i rus I 
Ziattirii t r ims 2 
Virus &t 
Datura v i rus B 
&«t»rs w i l t 
virtts 
f@ii&to, potato SBd sovOK otiior 
SoiWRftCl^ltS »pp. I t filSO 
Iirodiie«d loesl isod lesions on 
&. Stri«H>BilSi. 
nature strseoaitai . Uitrntimm 
tw^aemn, U, p[lutiBOs«. 
Lyooaorsl«o» ssoulsntusi. V ip is 
siiieiisis 4 Pbasoolus w l i t & r i f i . 
Eggplant 
fobaoco, potuBia, i iotato. 
i>. straaonitHB & Sioot iana 
4[ l«t isosa. 
Hiooti^siia r tw t ioa 4 tol»ao«« 
Sfittsoa 
(i9ao) 
Saitfa 
(1937 ) 
Ylienas ik 
Kristuiaswaqjr 
( 1 9 3 9 ) . 
TV 
(1939) 
€ajK»er 4 
Yoma 
(1949) 
9ra£liigr 
(19S2) 
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1. 2. 3 . 4 . 
10. "E»l»tortiott 
HQsaio of" 
Datura w t e l . I>. wetel yar . faatuoaa 
R* »^rimQnivm, Petuola faybrldg. 
|jycop«rnlooB ciiculoiittMi var . B&uuy 
Bast , var . Ox i i«art, Hicet laaa tabftouit 
q ¥ar . Whlttt Burli^ var. furklati, 
Jt* jyl'ytfgtria. H. n t a t l o a . K. t«t>oou» x 
E* gltt*li^»«* hybrid. 
Capoor 4 
Venna 
( l»62) 
11» Datura 
l ea fcur l 
12. 
13. 
14 
15. 
16. 
Datura 
v irus 3A 
Datura 
necros i s 
v irus 
fobaoeo etoh 
v irus ( s t r . ) 
Datura t a t u l a . g . 8tr««ofalua. t(N»ato 
vars . Bogus ds Mamands and Jtoodlus 
Bad, Pfaysails jClorldaoa. Klcandra 
physol lodes . Malva parv l f lora , 
luoama, lisdloano lupul lna . Sortobus 
o laraosus . 
Datura and Pstuiila 
Solaoui Jaswlpoldss . tobaooo, 
Klootlaptt Klut luosa. Jtyosoyanua 
Plg«r . Lyooparsloop tsoulentuw. 
Physal ls florldansi. 
N a t i o n Kosalo D. natal var . fas tuosa . |<lootlaoa 
• ' E« S 2 ^ ^ KlutlBosa. U.. tabacuM var. Wblta 
Burl ay, |^. uiiasbaglKlfolla. Patmala 
hybyljda 4fc Solanui uigjrvm. 
Qryl l s 
(1964) 
Oarga 
(1958) . 
Bad&Hl & 
Kassauls 
(I95d) 
Vsma 4 
Vsma 
(1063) 
Datura Datura faro*. D. atrawaalup. Nlcotlatia M e e s e r 
. t t l for«at i«« ^j^j j i^g^, | , . c l e v ^ ^ u a l l l . Ji. *^»****> 
loui tsodorf l l . jN. r u s t l o a . N. saadsraa. 
E* «yiyfe»tyl«« H* t»baoim var. D* a l o r e s t , 
Mloks It ^ I t e Burlsy, Patuala liybrlda. 
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1 . 2. d. 4. 
£ • irttt»>c#fiB. i<ycap«ra>ieoa £S£HJL£IU£S* 
H i l l . v a r . L i t t l « B a r v « l , T«fragepii^ 
«KI>W», OcwDlii^Bft Kl(tbcg». Cb«aaopotliy» 
Wi&r«ai iqf l»r« C«lll»t»|8to<i> ct i i j i« i»A». 
CttcWilli ««t l i ra» . Crett i l t ty la j y t i c — . 
J>lttie» rese t t . frimultk • taj laoci4e». 
AittirriitciMi waJw». pabciJFti plB««t«^ 4 
17 . Milk vniei i 
(A«tra«u l iw) 
a«ar f f i r e * 
I S . C«l(»Kt>ian 
ilitittrtt 
1 9 . Alktiuigi 
» t r . o f 
ttO»tti« virui i 
2 0 . 0 « i u r a sl9i«e-
a t r l n g 
virtiB 
2 1 . IMtura 
riruu 3B 
2 2 . Mosaic 
Ylrt)s of 
E* »f^«1' 
3 3 . KaatiOB 
nostt io o f 
ii . K e t o l . 
L«£ttMitt0us p la t ik t . 
SQlai^ij)|i|. t,ttfaoyo»ift X ^ . II—Idinai iA-6 
NioetifMaft tuteaciwi L. v i i m . i iy . ;i5, 
KS" 12 , No 15 . 
jP^yjijBf 1» jtlkobooi^i ttsta l a r g * Kenttortt 
o f lioliMneeoeto. 
iNictitHmtt ic l t i t lBoe*. K i c o t i a » a 
rwi i t ica and Solimtai jawi| , j ioi |ao». 
Mteotl»tJi» piB^bagjja 1 f o l i a . 
l i Jeot iMm tabttowB. N,. EluttaoBM k 
toyhri4 f e n a o v s k i i ( fobaceo x h^, 
&ol&iafic««iia p l a n t s , ottetaibor predueod 
o s a t i o n o . 
laovyo ot. a l 
^iltUB 4 
D a r t a l a a 
( i»6t t ) 
L o v i a o l a 4 
0art&t«a 
(1»T0>. 
G i r i & 
% a r « a l 
(1»T1) 
Tttrim,«^iaiali 
Goviudtt 
( 1 9 7 2 ) 
klioti i i 4 
Protaimtke 
( 1 9 7 3 ) 
Padwanabtiaii i 
kaadaavaagr 
( 1 9 7 3 ) 
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1 . 2 . a. 4 . 
^ . Vlmii wi l t 
of ttior»ii|ipl« 
2&. Hilt urn Menaie 
86. Viral 
M«lii.d|jr o f 
liteoti«B» t p , , ^. B^yHalo!<!»». 
(1974) 
Sarosh 
(1&76) JDatura aii., I^y»ttll» pfruviaita, Wititnaite (ioaoifgra. Klootiitoa 
Klutiaota, N, nigt loa. N,. tabaotw 
var. ilariaoii aj>«oial, 1^ 56 liurlay, 
^^ imaHfi, IRtlta Buritr and Xaattil -not 
Pctttpia faybrida ^ SoXaoiw alErtai. 
Ftttuaia iiybridat^ jSelamw ulartMi. PrakaaU 
var. Vlilte Kturli^. 
7al)l« incluflea tlie blophyaloal propertlaa of naturally 
ooourliii irlmaas of Oatura app. Tht tabla ravaale tbat Ylrutaa 
iiava tbemal luaotivation point raieiflag fraa 56-80^C dilution 
end polat froM it50 - itlO(K),000 and loueevity ^ vitro froa 
3 daya to four Koutha* fbaaa data Indiaata that viruaaa ara 
a t ^ l a Ja v i t ro . 
rmhE III 
s. amu or 
m, yimu 
l a mm 
myutim mm 
3. 
TuEimAL wmmmie IN 
I^ ACTIVATION VlfBO 
pomt 4 • a • 
Eit^rEKE^CEik 
8 . 
1. *q* dlaeaaa 
2. *%* dlaaaaa 
3 . Mlldar typt 
vlras of 
Jliiaon ««ad. 
SO daya at 10 & Saiaiut (1030) 
- 15 -
1 . 2« 3 . 4 . 6 . 
4* &ev«r« type 
vlruB of 
6 . liatur^ virue 1 l:5»000-l$10,auO 
i>. Datura v i m s 2 
7 . Virus of 
D. » 0 t » l 
6. Datvrtt v irve 3 above f ;10,000 
»o. 
9* batura wilt 
virus 
iS* - 10^ 
iO. Distortiosi nosalo 1:10000 
o f li, iXlBOXitt 
o S3 C 
80 4ays at 10 C Saason 
U^ao) 
9 days S«itti 
i i 9 3 7 ) 
Yu 
(1U39) 
(1948) 
itradlfjr 
(1952) 55-60 C 4 weeks 
.o 63 G 6 days (a t rooa Capoor 4 
t enp . ) Voraa 
13 days at bO ^ (1952) 
11 . Imiurs ru£Ose 
Isaf curl virus 
12. liatura v irus 3A 1:50-1$ 100 
13. nature eisorosis 10 
v irus 
14. Tobaceo steit 1S50»000 
v irus ( S t r . ) 
15. I:aation aosaio 1:10,000 
of U. B«ts l 
16. Datura Mttlfor- 6,000-10000 
Mation v irus 
5 0 - 6 6 C 
65**C 
69®C 
60-T0®C 
66-70**C 
4-fi days 
a t U**C 
19 tl«^s U * t ) 
20 days 
6 days 
3-4 days 
Carga 
i l958) 
litida»i 4 
luuisaais 
(1959> 
kovaosrsk: 
(1961) 
Voma 4 
Voma 
U963) 
i^lsssor 
i i 966 ) 
17. Miilivstoh 
(Astragalus) 
dwarf virus 
(type ($tr.) 
18. Coloaliiaii beyond 1:100,000 
Oatura v irus 
55-60 C itoro tliau 6 
days 
Kabct & 
l^artales 
(1968) 
- ! • -
1. 2 . 3 . 4 . 6 . 6 . 
19. 
20, 
•oa&ic irirtts 
- S 
str ing vlr»f( 
1:10,000 
a i . Oaturtu v i rus m 1:10,000->1:&00<H) 
26. Virt t I wttlaO)!' 1:10000-100000 
of I I . w t « i 
S8-60^C 4 netttlis 
60-65'C 24-46, krs 
^O. 
22 . 
i l o . 
2 4 . 
^ . 
Wosiiic v i r u s 
I;. B«t« l • ' 
Enatieit mosaic 
of II. i i « t« l 
U)(i« 8 t r . ) 
V i r u » - « i l t o f 
t h o n i « p p i e 
Ditturtt «osMie 
lUOO-iUOOO 
1 :50 ,000 
lO"^ 
T8'C 
70 -6 
58®C 
^0*C 
i l 8 - 2 r C ) 
&0«-^ C 3 days 
0*C 12 day* 
30 ditys 
at b r » . 
60-6f>'^ C 132 Ur» 
Levlsule 4 
l)ttrictl«* 
( l » t 0 / 
O i r i n 
% a r « a l 
U&71) 
Yar«<ttntalh 
k Oovlodu 
(1972J 
Khotlo & 
Protseaks 
(1973) 
Ftt^Kanabkan 
kaadasvaagr 
(1973) . 
Ii4>vaciievskl 
^1^74 > 
Sar&ak 
Prakaak « 
4o»hi 
(1978) 
iMita en iransMlaslea testa ^iscleaad ilaat the vlrttsas 
ara geaerel ly g r a f t nad aiaokiuileally tr imsKiasi l i la (7ab ie - I V ) . 
Vini«-viM>t«>r r«latlenBlkip studies isBfold the tten-}M»ralatent Kaiinar 
of trauMilttslofi througit apkids in gAiiaral. Viruses «ira uot 
transaiisRi' l e through s o l i , lusgi attd ae«atode. bead traiiaMlaslttB 
i s also ja«j|<4tlve ejxcept In *i^* l i t feet iau reported by Blakesie ( 1 9 2 1 ) . 
I s & 
i 
as 
as 
1 
o o i -4e« 9 D i ^ ^ 
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ia d e t a i l tor i&eir ttlti troo Mierosoopy aatf mmw9l9gf 
(Tabic- V). Ml virti»«8 «r« ro4 «b«{»»4 4Eksifi VAvylat frmi 
300 to S ^ nil. D«ittl.l«<l Infomatio i ts «r« required i o eAk* 
«ii9^  eo»elKiiiv9 stftliaMtt&t. Scfttloo' tms a l so been «it«K|i i t4 
iuB4 lit b«lp«d to •stitbltsitr th« litmatity of a » •« Yiros . 
fmLU V 
El-«Cf«Ol^  VlCfeOStJOlT & SEK0U»6Y OF DATUttA VIMUSES 
KO. 
1. 
2 . 
3 . 
?IW$ HAMB 
*t* d ieeaso 
Datura 
• ipua 
CeioMliiaii 
Uatara 
v irus 
£» 11101.0610^  HBLAtummir 
&«lat«d to tol»aeoo otob 
virus 
It showod die taut roIa«> 
t i ensb ip ifiib JUmbaao-
rtvu. or ?*iicLtic 
PAETICLfe mUi 
n^xotts rods <• 
flexotts reds 
(721 28 MM) 
ummmcm 
Choster 
(1»37) 
kassastis 
(lll&») 
SaJui 4 
B&rtalos 
4 . i>attirs 
efewsstriflf; 
v irus 
itesalo v i r u s . 1% did not 
sbow any soro log lea l 
ro lat lons l i ip with totoaceo 
• ioh vln-ts 4 potato v i m s 
Not s e r s l o f l c a l l y relatod 720-750 x id 
^Itli ot^iwibor a o s a l o , tobaooo 
v irus and potato v irus X. 
(196«> 
6 i r i & 
^ a r v a l 
( l » T i ) j 
Wolntraub 
ot a l 
TTiiTs). 
- 21 -
S. 
rimh hmE simtmiCjiL hihAtim^iw TYIM: or SJUCLEIC PAiifiCLt ACT ID iifcFtBil^CtS 
860 ay. 
5 . Alk«i3«iiei S tr . Heleted to heztbana Maftfilo fiodw «lt l i 
reiio%« r e l « i i e n a h i p with 
Coionbliuri utiturt^ v i r u s . 
LOYiSOiO j l 
iJ&rtttl&» 
of P. n«t«t 
300 Btt KbetiA & 
Prftt«*eako 
7. DAttirK BO s a l e 
v irus of 
1>. «e t«I 
B. Viral n&l«dy 
ul D. as! el 
Virus ««« not s o r e l o g i o a l i y 713 x ll<-i:i 
nil 
r«lAt«(i to tob«oeo stoli 
v irus ii,TSiupm, 
It i s uot re lated vit l i 
cueuMbor »es<(ic v i m s , 
tobaooe noerosiii v i r u s , 
{>otate v irus }i h X, 
Sarosb 
Prakssli & 
Jo ski 
(1»76> 
I t i s a l so an Sfoti ar*a to work OB tlio typo 
of v i ra l ttuclolo aeid as i t s s tructure boowso on* of 
the «ajor fac tors of ci^ptograa. 
UATUKA Afc WEEl»S CAUHYING VIRUSES 
Wes^s play au laiportasit ro l e as re servo i r aud 
a l t erna te bos t s of Bevmrnl v i r u s e s . Patwra straaenlwi 
i s satural uost of Aster ye l lows (M^e Leod, 1950), 
- 28 -
Bigbit^ of t»»ftte (Mill 1940), Ctieuiib«r aosa le v i m s 
(li«etatfra««ltt h Valeet la 1956, i^a«quar*l l l 190T) Cct«fHit>«r 
v i m s I (Klciul.«r 1936), Cu«ii«b«r Tirue 3 CABlnworiJi 1^34 ) , 
Gla»«botts« diaeastt (Kobier 19%) , awabaes »oaalo virum 
( i ) tr . ) . (bradlf iy 1952 | , Potato vlraa K («te»iiaa, A»d«r»«m & 
Bttmatt 19M, iritiraT«4sa( ¥«»ad« wid Sate 19S«), 7ot»aeoo atali 
v irus (Debroi 1976), Tobaoea riagspot Tlrus (Headaraaa and 
ffiagard 1931), Yaaato •pettaci v U t Yiraa (VlaaoT 4 Aatono 
1967, 1970), Toaato t i p b l i g h t vlrua (MllbratH 1939) and 
ye i low 4%»rt o l tabaa«d ( U l l l 1953) . Patara feraat i s aatarai 
boat a l Beet eurly top viraa (6rae la 4 Falaaaa 1972) and 
£• »« ta l (»r PW (Uao ^ Yar««ii&talaii 1976) 
EXPEWMOifAL MOST 
patura app. 
Potata eplfidle tuber v irus 0* itfrlfNti & ftiqrHar (1964) 
Potato v irus X Griitla & Uaall (1936) 
Spotted ttlLt of truok- Oardaner, Tanklas & Wblppla 
crops and orBaaetital (1936) 
p l a a t s . 
Soatfeara ce lery Mosale v irus trillaaa (1936) 
Tobaoao rliagspot v i rus Versa, Vema & saxaaa (1962) 
Crellaaa (1966) 
Toaato \iUBhy st imt Allea & Davldsea (1967) 
- as 
Pdtara nib* 
II. f»»tiia»a 
Luc •me «itoli«» brooA 
fhoMAS (1936, 1»40). tiriBjal 
firicijal ••Yer« BOdalo virus lisaaa 4 Majrloppiui ( t t t t ) 
Tobttooo ring siiot v&i«s j»tublis (194T) 
Taaikto trotted wilt virus itolls « 2db«l« (1M«) 
Aifttlfa Mostt&o virus 
CyabidiMi Kosaie 
I^istortien nosaio of 
tobbooo 
f^rapsvias Isaf ourl 
diasass 
Potato auouba nosi'tio 
Potato virus A 
Pot43to virus U 
Potato virus t 
Tobaooo a l i a a o t t l s 
Yebaooo ring spot virus 
Tetiaooo Mosaic virus 
foaato buslqr stuut virus 
toMftto spottod wilt 
virus 
Potato virus X 
Potato virus Y 
M* pataioidos Iftfi plant noaeio 
E* •fts^oidyy 
E- IMMfi Loaf ro i l of potato 
Potato loaf rol l virus 
Potato Bosaie 
Potato virus X 
tioosBsr (i0T3) 
Loo li La (i»7d) 
Asad ft Soiital (i058) 
Mondarsoa it Coopor tPTT) 
Panjiu A Lusiu (l»SO) 
Howard ik Wainuriicat (i960) 
Darbr ot a l . ( 1 0 5 l ) , 
PiUkJin & Lusio (1900). 
Vsma (i964) 
Stubbs (194T). 
Komor (19S4) 
&t«ero (19B0) 
l^ollo & iabla (194*) 
iioliMO (199i) 
Boliao (1934). 
Aloxandrl (193T) 
Ufkstra (193a). 
Kassanis (1958) 
Obostor (1936) 
Uoekor 4 btmsou (1960) 
Uatbows (1949 a «i b ) 
- a« . 
£* •tyMti»»tm 
f<}it«i»««t w»ii«l« T i m s 
Tobaeeo r i sg spot • i r a s 
Y«il«« dwarf « f tobaeeo 
iltbttiloti var l i^at ioB v i r^ i 
AlfAlfa ii98aie T i i m 
Aud««a i»tttto l « t « a t vtruB 
Artie&eke d«e«B«r8tioBi tr ims 
Ast^r ye l lows 
AtMSttlitt or yel low »ooale of 
tosato 
Bea^cta nosaie T inw 
Boas ooMioa iMsalo ( S t r . ) 
Bolladeua wot t lo Ylruii 
Bl£ bud o f tOMaio 
Beqaot diaoaso 
Broceol l noorotlo yollowo 
Brcmo eras8 nooaie 
Buitotoy top vlrtia 
Cal>b^o bleck rlogopet vlrua 
Caettto vlrua X 
Caaaawa brown n%r»mk virua 
Carrot woftloy ifw i^rf wlrtio 
Cattllflowor aoaalo viraa 
Cherry reap loa f r o l l wlroa 
CbiyoiuittioMtiM iM»»«io vir»« 
Clever dwarf v iraa 
SolMAtt ( i f 4 « ) 
fielMO (1934) 
l i i l l <i9fta) 
rioroa 4 Silberaoit«i4t 
(1969) 
f^^*^ Sk £ i t (197t) 
0s«4»14 ( l9S i ) 
SwenaoB (1989) 
JoBoa A r r i b o B n (1971) 
Feaa & Ayaao (1979) 
Mae Loed (1949) 
Caldwell (1932) 
Joabl at JuBki (19T9) 
SilboretiBldt 4 
Nobr^a (1941) 
Til o«aa (19S1) 
MaliBO (1973) . 
Pawl (1999) 
Mil l 4k Maodryk (1904) 
l e b l o r (1992) 
Tonilooa si, a|. (1972) 
Cbiu & S l l (1993) 
Me Clam (1948) 
lie Cloaa 4 
Cawla (1992-43 ) . 
Uoraiawaeiy 4 
Loaenaa (1974) 
LlBtr (1969) 
StBbba (1M>2) 
LiiBg 4 FlroBe (1972) 
Ka«lar (1990) 
Wil l iaaa e|^ AJL ( l 9 9 2 ) 
Korvatb (1970) 
- a» -
CrlQkl« *A* ditttiis* of potato 
Cuouabor BOB&IO v i rus 
Cuoimbor Hosdio X 
CuocMibor greon n e t t l e v lnto 
Curly top of potato 
Curly top o i toboooo 
Curly top oi ttMioto 
CyBbiditai aooalo v i rus 
Pelpblnlim ring; spot v i rus 
i^g plaut Mosaic v irus 
filiation l oa f ourl of tonato 
It^iidtioribia noBaio v irus 
Grassy sboot v irus 
iiairy sprout d iseaso of potato 
Uoxibims Mosalo v irus 
SolaMao (1&30) 
iUioayMOtts (106T-56) 
fia««l«o U953) 
Bsrklsy ( i 9 f t i ) , Briogaan 
& Valkar ( i » 5 a ) , 
I » e o l i t t l o a Zauaoyor (1053) , 
Litmoll (1961) , 
Nin«ib«f« U » « ( ) ) . 
Wilson & Wsintraub ( 1 9 6 7 ) . 
Cbaabarlio (1939) 
S i lborsotwidt & 
Kobrega (1941) . 
Inevyo sk Sl* (l^^T) 
Mosisies & Olddings 
(1963) 
ruXtou (19&S) 
Bounott a Costa (1949) 
Corbstt (1969) 
Jensen a Gold (1966) 
ktmo ( 1964) . 
i»»ver«ln a iiiokson 
(1948) 
Alexanorl (1937) 
Nariani (1066) 
Costii 4 Carvelbo 
(1960) 
Singh A Kao (1963-64, 
(1964-66) . 
Kbanoa (1973) 
JLovisolo 4 Bartalas 
(1970) . 
- u 
LlguatloiMi gcotloiHi v i rus 
Lao«m« Moacilo 
Lfoop«r«iooB virus 3 
Mosiiio & l«ttf ourl KO»iiio 
ot l u a u t t r i e s potato 
Faro-Kiriookls <ai»««0e of 
potato 
Potato c m i o o 
Potato oesKon i i o t t l * 
Potato or iooklo noaiiio 
t^steto loaf r o l l vlruo 
Potato ring atiot 
Purplo top w i l t 
(Toaate big bud) 
Potato v irus X 
Potato yol lew dwarf vlrua 
Potato yol low a o t t l o 
Kadiab nooaie v irus i s t r . ) 
Riialido v irus l i k s par t io la 
froB paa 
8«itl i & Merkbaii (1940) 
Kovaobovski (1966), 
Klin 4 lowski (1956), 
KlobardsoB 4 Tinslsy (1966) 
^antz (1966). 
Kristavi (1941) 
bctkaffnlt & Uul lor (1936) 
6olanaii 4 lias Padlsy (1930) 
Portsr (1936) 
PutnaM (1937) 
Anooyaous (1934) 
gadvsii (1981) , bykstra (1933) 
Kirkpatriok & Boss (1962) 
Mao Cartby (1964) , 
Roland & fabon (1969) 
W«bb (1966 ,66 ) , ITll l iaas & 
Boss (1966) , Will iai is (1967) . 
Ptttean (1937) 
AndsrSOD (1969) 
Asuyaaa & koHuro (1961) 
Clinob (1944) , Jboason (1961) , 
itaitoa & Work (1962) , 
iiuitou & P«ak (1961) , 
Laus^uare 4 Murpby (1936) , 
liawton (1931) , Bobarts (1948) & 
Roland (1966) . 
kraasr (1947) 
Putnaa (1937) 
Kbu & Pan (1964) 
Coner st, a|.. ( 1976) . 
- at -
Uaspbtriy i«af ourl 
Ue<r^urr«nt rlctft spot v i rus 
lUmbarb v&ruti l u i 
Khid»arb v irus Hxm 
Einfspot v irus ot dwarf beans 
iiiaftspoi v irus of 
SoittOttosouB plants 
Einc spot v irus of Solanusi 
oaMtioastrwn 
Eiai; 8|»ot v irus of tobaooo 
King spot v irus of ionate 
Rui^oso nosBio of potato 
^pottsd w i l t o f tomatoes 
strsak d i sease of pea 
btreak of potato 
Stretik v irus ooatplex o f 
tovatoes 
SunhMsp Mosaio v irus 
Tobacco tttoh v i r u s 
Tobaooo l e a f eur l v i rus 
Tobaooo riag spot v irus 
Tobaooo r o s s e t t e 
Tobaooo streak v irus 
ToBftto ttspenty v irus 
ToB&to big buci 
CttHaan (1V66) 
l a e s s e r ( I 9 6 i ) 
Mao Laohlan (10S») 
Mao Laoblao i»69) 
<|uauta (ii»$5) 
Snitb (1931) 
Smith (1931) 
Moore (1931) 
Inle & SOMsafii (1937) 
Uykstra i l 9 3 3 ) 
itald ik Sanuel (1932) 
ZauB^er (1938) 
Sohaixnit li Mailer (1936) 
Valleau « Jbousou ( l 9 3 l ) 
Has & ni^obaudhttri (1963) 
Matsul et al. (1966) 
Stover (1951) 
6airca (1949) , Mo Clean (1940) 
Vasudeva «i SaaraJ (1941) 
BobBe U 9 3 4 ) , Copper (1949) , 
Switb (1929) , Stubbs (1947) . 
Weintrub & Gi lpatr iok (1968) 
Wiugard ( 1 9 8 9 ) . 
Vandervekea (1964) 
Berkley & P b i l l i p s (1943) 
Jbooson il9'Mi), Thosas ^ 
^auBoyer (1950) 
fiolaad (1959) 
i iooris (1954) . 
i^onyBOtts (1956) 
AnouyBOus (1950) . 
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'FoMAto blaek ring 
roeato tottnoby top 
Toaato bushy stunt 
¥oMato ourly top 
Tonato loaf ouri 
Tosato ribg fipot v i rus 
ToRtato spotted w i l t v irus 
ToMato wliite a s o r o s l s v irus 
Turnip or luokls v i rus 
Virus d i s s a s e of aDttiuriun 
V-fi^i-l- of tonato 
Witobss brooM 
Sliitli (1046) 
Pols Evans (1937) 
BawlSB (1963) , Sultli (1936) 
Kttsso St Mart s i 11 ( 1 9 7 3 ) . 
Costa (1963) 
Yassln 4 i ial ln (1978) 
Bsrksly (1961) , Crawford 
( I 9 a i ) , O o o l l t t l s 4 
Bssotior (1943) , Kottlsr 4 
Panjan (1940) , Sobaffnlt 4 
Mullor (1936)» 
Saasan 4 X»ls ( l942) 
Cohsn Jii a|,. (1983) 
Costs 4 cabala (1946) , 
imy^mr 4 Tbeaas (1936) , 
Taylor 4 Saltit (1963) , 
Whlppls ( 1 9 3 6 ) . 
iUiba St jy^. (1977) 
Aaonynous (1966) . 
Vsrplanokls (1936) 
Mi l l er (1963) 
Uslson (1961) , 
Sprou (1961) . 
fabla VI Indioatss tbat a liuisbsr of v l r u s s s oaa 
Ififsot Katura spp. The t a b l s d i f f e r e n t i a t e s frosi host r i « c s 
(Tabls I I ) in wbloh ons v irus caa Infeot a nusber of hos t s 
but tbe abovs tab le oonoems with a nusbsr of v i r u s e s oaa 
i n f s c t ens h o s t . Fron tbe tab le i t i s evident that 
k» Btrawonlii i s a potent ia l s p e o l s s to oarry nost of tns 
v i ruses whloh a f f e c t plants of eeonosiio l«{wrtanoe. 
P L A h 0 w 0 II k 
- a» -
fte« pr^swRt Invest In eiion d«»l» with tto« 
id«ntific6tioti aiidi cxtture of spread of the vlrtie es 
D i^ttura petel vhloh ioeludee the traBealeeloc t ee te , 
beet range, blejp^feical properties, virus-vector reiatieii«' 
ship, purification, electron Miorosoopy, serolegi' tmd 
the type of viral nucleic eoid. 
BaisiPE of t e s t plsots : Seeds col lected froM tbe 
ttealtb}' plcttite growa uBder the insect proof conditions wil l 
be raised in s ter l i sed triQ^s containing so i l end fam yard 
Manure (2s l v / v ) . Unifors young seedlings (30 di^s old) 
wi l l be transplanted to 6* pots containing s ter l i sed so i l 
and IFTIf ( l : i V/V) gro«(t in a g lass bouse ( a 6 - : » \ , 
6O-60 i^ S.B., nonsial day leugtki). The pots wi l l receive 
unifom oare in f e r t i l i s e r , water application and other 
re ^uirwents. 
Souroe of inoouluu : Itee orcMle si^ P i^'om ttae virus 
infected Patura pl£uat» wi l l tee rutjtted Meefaanioally witb tbe 
ttelp of earlM»nttidm (606 nesb) on the leaves of Patura wetel 
to naintain tlte v irus . Further after the develoiMont of the 
i^Mptoas the virus wil l he again transaitted by viruliferous 
aphids to Patar«* aetel to avoid any nixed infect ion, the 
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in te rva l o t :M flay* boforo tb« irlni(i gvts attMBUAted or 
k i l l s ih« boot. IMirioK tho invoot tsat ioa , tbo ela»a«> 
booao wiw kopt rasder {>orfooi inoMst froo ooeditiooo bjr 
•preyiBf 1 ^ fiofior at tbo i a t e r v a l &t iS days to o l i a i n a t o 
tii« vootors mltioto nag" s i x the v i m s / o a . 
The tea t pla&ta to be need for the vlraa<->Te«tor-
r e l a t i o c i ^ i p w i l l be kept aepdrateljr to avoid the 
iaaect ic ide aprajra. 
tnmmi&Bim 
<SraXt : D i f f e ren t sotboda of g ra f t inc aa in ly a ide , 
wedge and totteue w i l l be t r i e d to record tbe peroetit 
trana«laaiOB bf g r a f t i n g . Infected aoiona of d i f f e r e n t 
a iae of outa w i l l be gri»fted on atook of d i f f e r e n t age 
and kept under lo« l i g h t and bigli teoMidity t i l l the soion 
ia a l i v e for auooesaful traneniaaioit . 
Meofaanioal : Young v i raa infected leaves a f t e r 
tborottgb w&ahing w i l l be b lo t ted diy «ad therea f te r groand 
ia a c b i l l e d paat le eor te r with i ail o f pboapikate bnf fer 
(|tfl 7; 0»1 M) per i r«B o f l a a f t i aaua . 1%e al i i rry w i l l be 
8f«e«ied tbrongb double folda of Mualln e lotb before 
eeatr i fugiag tbe infected a»p at S0OO rpai f o r IS alBntes a t 
10 C. 1%ie aadilntod aupematant w i l l be need aa atmdard 
iBocnltm for ascertaining the neebanlaal transaisaion froa 
Batara act e l to patnra a e t e l . In case wbere tbe pereeatage 
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of attcbwiioal trABmissioB in not eoBe«ivalil«, • » » • 
eb«aieai« litoieh •nbftooe th« i»«ro«etl>iiio o i t r«csi i iasiea 
w i l l l»« Mixed tritb t h * isoeuliaii fo r obttorvinc t b o i r of foot 
OB «<wtionie«l troBMMiooioB. 2-HRoreo|>fto otbaaol , ootfiiai 
• « l | ^ i t o ttBd ttltaiina loac t iva io tibo oxidtttim» of pbooolioo 
to quiaono astd i&oroaso tbo $»offe«itaco of traoMiiaoiou la 
cor ta lu v lrusoa. ottoor oli«aioala v i a . Caf fo iao , Nioot lno, 
«tBd Egg albueia i ^ l l o nixod « i t t i tbe iaoouloa oBhaaeos tbo 
rato of Koebaaioal t raaiMiaaloa toy rotardiag tJ»o aet iv i t j r 
o f tatiQias ftbleh act aa iu i i ib i to r of v i r a a . 
Byair^gva ioa oonooutratioa ia a lae oao of tho 
faotoro wbioli bolpa to obtain poaitiYO noehanieal t r a a m i a a i o n . 
In oaao aiioro tho peroontago of aoebanioal t r a n m i s i i o n is 
ttithor low or aegittiYe i t oan bo eubatioect or aado poal t lvo 
by addiag tbo obonioal to ataadard iaoouluM. fboao obonieala 
•ay i f ih ib i t tho exidat ioa of f^oael loa to <|Uiiionosi rotard 
tbo a o t i v i t y of taanlao, dooro&ao tbo riboauolofiso a e t i t i t y 
and bydrofttn ioa ooncoatratioo of standard laooulaa. 
C i f io roa t ooacoatratAOuo of 2->aoreaptotttbanol, aodivai a a l t , 
alOMijuii w i l l bo aiatod v i t b otaadard iaoouliw to i a b i b i t tbo 
oaidatioB of pbo&olies to qui&oBoa « i t b tbo idoa tbat 
qaiaoaos iaae t iva to tbo v i raa d u r i i ^ aaooratioa of iafootod 
t isauo. Af ter a i x i a t tbo cboBioala « i t b attiBdard iBooalvM 
tbo porooat t raamiaa ion to apMi i f ic boat « i l l be roeordod. 
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S i s i l a r l y , th« d l f fc rcBt eone«iitrfiti«Bft o f 
C&it^tnm, a ieot l f i« aod «gi ftJU^tailii kaewa « • taaaia in l i lb i t e rs 
H i l l be iBv«st i£at«S. 
fti« ponltltre r o l * ojf lifdrogext i«c coiio«Birftti«B 0t 
itae iBfeot«^ aap « i l l also bn stndlvd tor p«re«Bt««« o f 
Koefeaitlcal tr«ifiMi«sioo« 
ttibeuittiloaoos pr«a«ot in j^iaut ttx4r«ict aro aJlao 
kaowD to doorottso ice i n f o e i l v l t y of tb* virtta 4ar i i i f 
profmratloa of iooouluM froa tua ia f«ct«^ laavaa. Vboravar 
a«eb virua iB l i ib i tara ar* aimpactod aa avidoBt witb tha 
frequeiicy of trananlsaioit ra<»erd^ In a a r l i a r i r l a l a , tha 
• I r u a Infaoted leairat w i l l ba aiaeeratati In watar aataratad 
pfeenola to ronova tha auolaaaaa frcw aoquoua pbaaa oaniaini i i f 
v i r a l auolaie a c i d , t l ia l a a f t iaaua v i l l ba «aearata<t i a 
a b i l l a ^ paat la a»d aor ta r i i i tb tlia addit ion of eold watar 
aaturatad phonol followad by oantr i fugat ioB at S,000 rpa at 
4^€. Cold aeatoaa w i l l ba aaed for raeoval o f traeaa of 
phenela. Prooadura w i l l always be eerriiMI out is aa ioa batb. 
Baaidaa iaeraaaiut tiia paroant trauawiaaioB (aaebanioal) witb 
tiba aid of ebaaioala, i t i s aasaat ia l to ataudardisa tba a (a 
of t t a boat aad eUiar faotera l i k a a w t r i t i o B , l i « b t a t a . 
irtiiob ara kaoms to iaoraaaa tba a i t toap t ib i l i t y of tba taat 
plaat to banrast tba virua of aaxiaaa i a f a c t i v i t y . 
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BeityiBf^  of i i f c t » : 
I* •<^ »^ i^ i» s Aiiult t«m»i9i» oolouisifif OB virus infoeiiHI plants, 
in their vioitiitjr aed sidJit^ rt)* wi l l b« <M»lioet<Ki «ii4 tbeir 
pr«c<ny wili b« «4ti£iiaia«d separately in s icro iassetAriss 
using BiBgle aptttrous Xoi^elc prsfsrabls on a host iauiuao to 
virus ua^sr iuvestigatieit . TtiS brsediag liost wi l l bo 
rsitowod as ana «li«n Doedo<l so as to •alntain tlio aotivo 
oolonios Qi tito apbids. 
I I . Iteitofl ios : miitofl loo eollootod Iroa difforeat boots v i s . , 
Solanuji •olomsona. Aithfa rosoa. Gossypiua spp. aacl Cuoisiis 
satlvus v i l l he eagod alofigvitli tiie r«spoctivo lioalthy plajats 
in groups for a socth aod the plants v i l l b« kopt imdor 
obsorvatioB for t^ o^ appoaraitoo of syBptoas. ^ o r o syaptoss 
4id not appear i s tiie aforesaid t ine the prof eaies raised on 
suetsi plants wil l te takett as virus free for the purpose of 
experiaeatal inoeulatloas. 
I I I . Other ittsects ; If tran«Blssioa results amat ive using apbids 
auti wii l tef l ies , au exteosive search wi l l be a«<te for other 
veotor viat., a i t e s arid loaf hoppers. Detai ls regardiag the 
aethed of traasaisaioa m»A breediag of virus free a i t e s i s 
to bo earrittd aut through the ei^ses designed by Paliwal and 
Siykhols (1967) and Slykhuis ( l»d7) . 
I«eaf hopper speeies when suspeoteo as veotors of 
the virus under iavest igat ioa, an approach wil l be aade to 
rear thea on the plants frea where they are original ly 
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eel l«et«4 or e» 0oa« elh«r r«litt«i plant sp«6l«s i^«r« thtgr 
oae l^ retMi • a s l l y . In ease vhere l»r««diiie i» not possible du* 
to eitti«r hoBt «p*eif ioi t f , ptietiiperiotfio respons** of tk« 
l9Ht tiepp«rtt er sone otbur itactdrs. It i s piiuia«d te o«ll«ot 
tiies direetljr fron i^e f ie ld far use in tra£is«i»slea 
•xperiKests. L«af hoppers v i l l b« ^lirwi «n sequisitioB «»4 
inooulation micmta of var:riBi pv^riods on tbo virus soureo ia 
tost pleats respootivoijf «itb a viov to asoortala thoM as 
•actors . In suofa easos, ttovovar, only tbese lo&f boppors wil l 
b« used for transMissioa t e s t s ifeloU kavo boee earl ier fed oa 
healtibjr test pl&ats for a week tm4 uo ^^aptoa appeared ea the 
s«eie t i l l t«o aoBtbs. 
If a faigti t i t e r aatisera of tlie • irus aader stadgr 
i s availal>le the ^ODuiBitj^ of tbe leaf beppers as virus free 
oaes « i l l be ascerte^ined by tes t iac their baeaolyapto obtaiaed 
t>y detaehiug oe« of the hiad Ici^satid tes t iac tiie saae tbroacfei 
seroloftieal teohui^ues for the preaeaee or abswiee of tbe 
present virus oarried by tli«a. 
Methods of traosaission : 
I . Aofaids aad idt i tef l ies 2 Inseots wi l l be given pre ae^uisit iea 
starvation of 3 to 4 hours followed by an aotiuisitiea aooeas 
of 2 to 3 Binutes in case of apbids and 1& te 30 alautes in 
ease of i ^ i t e f l i e s . Snob inseots wil l tbereafter, iaaediately 
be transferred to oaged bealtby tes t plants for SM bourp and 
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Pi»sitiY« results sbtalBwd ia th i s naaasr wil l support ths 
non«psrsistttat asunsr of trsaMilssioB. ¥9r tbs psrslstMit 
Msaasr of trsaatilssiss ths period for ae^uisi t isa tm4 
iaosalatiMt aeooos wi l l too iaorsassi apto 8 d«^s or svsa aero. 
^I* l*sttf hopttsr : Traasalssioa through Xoai hoppsrs s i l l ho aa4a 
hf giving ttisa an aoqulsltion and laooulatloa aoooss of vary lag 
periods ia oagodi tes t plaats . Ia case niiero the leaf hopper 
i s uot able to survive oa the doaor or reoopiwat host the 
csaulative aoqulsltioa access aod inoeulatloa acoeas periods 
of varying lengths wil l be £iv«a to thea through lateiBitMit 
feediag oa the tes t plaat aad the healths' hoat froa ahere 
leaf hoppers nere or ie iaal ly ool leoted. I t i s alao propoaed 
to la | ec t the purified virus prsparations late hasaoooel of 
the leaf hoppers and thereafter exposing thwi ea healthjr 
t e s t plaats. 
^^^' Mltof : Inteiisive se«reh for the presence of a l to s oa the 
lufecied plants e l l l be aado and the dlfferwitlat loa hetaeea 
U>e plant feeders, se&vangers or predators s i l l he atteaptei 
hy an observation at the position of ei^gs feediag hi^aviear 
aad resting oharaoters of the s i t e . 
Plmt feeders are gee orally raoecaised by lay lag 
of ^ g s ia protected areao with adults either saattered or ia 
greaps protected by s i lk webbing. Such a l t e s wi l l he ased 
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«ll»«£««d ea«f> or i f possibl* by usiac v i m s fr«« pr»g«Bi«« 
bred ittd«r inseot i>roof oosditloas •nd giviag tbMi •«vyiag 
p«rlo4« of aoq«i«l(ioM ottH iaeoul«tioii ^oeess p«rio4a. 
Soil s T«e to throe f««t deop M»ii arouBd Uio 
aaturaliy infeaiod pia»to growing ia tb« f io ig wi l l bo 
oolioetod imd oiov«>>4 to roaoTO rootii oto. Ooo guuny bag 
fiiio<t «itb moll so i l wi l l bo stttoelatrod at IS Ibo/ia^ for 
30 Minutes and tbo otbor wi l l bo lo f t a» auoh. Seeds wi l l 
bo sewn separately in s t er i l i s ed and uBst«riiisod so i l 
cofitaiaed i s pots. Syaptoas, i f any, wi l l be roeowerod 
t i l l the period of 2 atoBths after sowiag. 
Appearanoe of syaptows ia the seedlings growa ia 
ttoautoolavod so i l wi l l ' <i^  iadloate either the assooiatioa of 
s o i l borne veetors or the sei^ transaiss ible nature of the 
v i m s , liowover, any indioatioa of apparaat syaptoas or latoat 
infeotions in plants ( t e s t to be aado on indicator host) gresn 
in tfae s t er i l i s ed s o i l wi l l give the idea that the wints i s 
seed tranraissiblo only. 
1^ asoortaiit the assoeiattop of a s o i l bomo vootor t 
water suspension of the so i l eol leetod frMi aresnd 
the diseased plants rabbed on healthy tost plants with a view 
to asoertaiB any Infootivity pres«Bt in i t dae to the release 
of the active virus froa the injured roots in the s o i l . 
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ano« i t iB ttstaillslicd tbat tbc truiMil»«if tB i « 
not dutt t« t h * Tirtts pr««« i i la root tl«Bii« ^ot i r is , at t impts 
would h9 Miido to ooarok tbo eoMatodo or ftiugal veotoro. 
To aooortai« tlio prootwco or nJbofgieo of fupgal vootoro : 
fieoto o f a a t a r a l l y iiafootod piastta vfbieii uave aet 
bewa watorod for two to tHroe dagra w i l l bo Iwaoraod io dootolo 
d l a t i l l o d wator fo r 15 to 30 atiaatoa. Tlio auap«Baiofi w i l l bo 
toBtwl la tbe fol lowiag vafB t-
i) Suapoiialou w i l l l)« povrod aroaad tbo roota o f 
boaltbjr toat aoodliaga. Ifyaptoiia, i f aagr, 
appoar oo aitob toat plaot w i l l iudioato tbat tho 
v l rua i a ear r ied i a t e m a l l y in tbo soeaporoa. 
i i ) Suap«iaio»8 and tho freshly praparod atandard 
Itioottltai w i l l bo Bijcod and allowod to inottbato 
for lo ninutoa and ttoeroaft«r pourod arouad tbo 
root* o f bealtby toat aoodlii ica. Syaptoaa a i l l 
indioato tbo aaaoeiat ioa of tbo fangal voetor 
ean^' iae ^^* v l m a oxteraal ly oa tbo aooaporoa. 
fo aaoartaia tbo Boaatodo aa voetora : 
I f tbo virua io aet t raaMi i t tod by fuagi (o i tbor 
i » or on aoeaporoa) aed at tbe aaao t i a o pro l ia iaary a o i l 
t ra^miaa ioB ttxporimmita aro fennd to bo poa i t ivo . aaaroli o i i i 
bo ooatlaaod for tbo eomiea aooMtedo vootora i a tbo i w i l . lafOb 
Bimatodo fioaora provieaaly teeaa aa v i r « a voetora w i l l be 
band piekod aoparatoly aad a Y&ryiac ataibor o f mieli aoaatodoa 
w i l l ba pourod aroraid tbe roota of boaltby toat p laa ta . I f 
tbo aboYo oboonratioaa aro poait iTo tbo atadiee w i l l bo 
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«jit«B«ltti in idi^tif)f tb« ii«iat«4« MstlBg as ir«et«»r» and 
i t s ralatloBsblp with v i m s . 
mast Mm% 
A DHBber o l •oenonlo&llf laportafit planis « l i l !>• 
•cre«iiedi for ih«ir suscept ibi l i ty to tits v i m s uadsr 
InvestigatieB. TsstlBg of laportiuett ««t*^s « l l i also bo 
oarrio«t out wltb a trion to Idimtli^ tbe ressrrolrs of tlio 
v lros . fos ts wil l luoludo Kectiaiiieat sap laooulatlou as wall 
as trttasalsslOQ ttorougb a potential vootor. 
VlitUS VtjCTOR RfeLATXUNSailP 
To est<d[>lisk tlie rslatlonsbip 1>st»oen «a 
olfMitivs vootor am4 tt»o virus, ttie studios wi l l bo 
earrlod out as plstinod oarllor by Shrani (197S). 
yiROtPICE OF YIKUS Bi MOSt 
Soparato groups having ton platits i» oaob wil l bo 
l»oeulatod MO^anioally. Teat wil l b« sada to know tbo 
iefoot ivi ty of tbe virus la dif for«it parts of tbo plact 
at e», 10, 1&, SO, 86 •• 60 days aftor Inooulatieii 
using a looal losiOB best . 
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BlOWtYSICAt. PROPt STIES 
OtlttttoB «id pelfit, itksnifil inaotivatioii iMlai 
«Bd ionirthrlty In vitro of vlruo oador isTooileotioB wil l bo 
carried oot tioiog onido am4 ^ r t i o l l y elarifiotf oxtrttoto 
oojfMiratolf, tito ttotliod v i i l , bovevor, r««*lD ibo soio &• 
de«ortbtt<l 1»f KoorfiOK (1970). 
(a) Si^lootiop ojt propor faoot s 
A 8uital}le ttuoeoptiblo host wil l bo oolootod for 
obtaifiii^ lufoctod tioonesfor tIto porifioatiofi of ttoo vlruo. 
The cr i tor la of ouoh ooleotioo would bo (1) ttao leooor 
inoubation porlod of tbe virus in tho boot witb i ta Maximoi 
eoDoeutrafioa ( i n f e c t i v i t y ) , ( i l ) tUe rapid geraiitaiioii of 
the soodo ajOHdl ( i i i ) tbo fast rata of growth. Tito bost 
eoQtaioing «a«loco»ou8 inbibitor l iko tMiaias and polyplio--
lioloxidasos wil l eitbor not bo solectod for purifloatioa or 
oss«miial ohswiealii inhibitory to snob otibstanooa wi l l bo 
i tsod. 
C )^ ^trac t ion woditm : 
IKuffors v i s . , pboapbato, borato, e i t ra to aad 
glyolBO of difforeet ao lar i t ios and pii will bo ovaloatod for 
obtaijtting naxiiiMa ejKtrtiOtion of tbo «rt>tivo virtio. Saitablo 
bufXor si'stoB ovalaate^ aftor lAovo oxporiaimts wi l l 
invariably bo usod i s extraetioa of v irus . 
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(©) f i i i t of l i t t i rv i i t 
fh« Gonocm trot Ida of tiit vira* ta naxljiiiii &t m 
•pw3it%9& tta« «ft«r ineouIatlOB fm4 tl»«r«ftft«r May rmtmim 
ooostaat for » foir days or iiittrt to 4«oliiio. An tttioapt 
Kottld, theroferoi b« Bode to find out tbo t iao of i t s 
•a^lBun ooiioe&tration JL» lioat. 
ChMiItt]LCAflQH 
Young tttfootod loATofl harvootod at tho poali 
oouoontrAtloii of tlio virus wil l t>« neosrate^ witb tMiS 
suitablo buffsr at jpH standardissd sari lor , folio«io<l by 
oontrifugatiou at 8000 r ^ at lO^C for tO Minutos. flis 
sap thus ebtaiinid wi l l b* subjootsd to various o lari f ioat iou 
procsdures witliout lowsriug tbs i»feot iv i ty of the v irus . 
AdsorbOTits t Dlatoaaooous oartb (Sigua Chimioals Co., 
USA) at a rats of 0.5 ng/lO al wi l l be addsd iu ths sap 
followod by a tboreugb shakiog for' 30 ssooads. Tbs aixturs 
wi l l bs eitbor osutrifugsd for 5 aiuutss or passsd tbrougli a 
Buehner fua»«i to roatovo tbo lUateaaoseus sartb. to ooapars 
ibs infsot lv i ty of suob olarif iod sap obtaiaod ia abovs 
waofior, proper ooutrols wi l l be aalutaiued siaultMieously. 
Activated obarooal wbiob adsoxbs pigas&ts as well 
as other infeot ivi ty iapairing eusyaes wi l l be mixed witb the 
sap at a rate of 0.5 ag/iO al and sbaked for 30-60 seeonds. 
The obarooal wi l l bs reaoved as dssoribed for the reaoval of 
diatoaaosons earth. 
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If th« eharooal oud th« diAtoa«o«oaii •artb do not snow 
ABy oon8ld«rabl« adaorptloo of tbe Tirus, it oeablnatioii of hoth 
wil l Ito iriod with ct • ! • « to oopar^to aioot of tbe plfBoeto tmA 
othor undotirttblo natorifilo. In thlo o^so tbo oap Is to bo Mixod 
vltb obarooel ttnil abokea tborougbly for 30 sooondo boforo pourlnf 
i t oa a ditttoBttooous e&rtb p«d oupportod by u f i l t o r pupor in « 
Buobner funnol. Tbo ratio of tbo obarooai and tbo orudo oap wi l l 
bo dotominod for maxiav» infoot iv i ty , oontrola wi l l bo run 
• i su l taooouoly. 
Sinoo oaloiuM pboopbato gol i« also knomi to adsorb 
boot plaint netorialo, gol wi l l bo proparod 1»y tbo «otbod of 
Fulton (1959) us aodifiod by Boole (1967). Uowovor, tbo 
provious irork bas sboms tbat tbo adsorption of tbo boat plant 
atttorial/virus by tbo aforosaid gol i s dopoodont on tbo ionio 
oonoontration of tho buffor and i t s pU. It i s plannod to 
clarify tbo sap using buffors of tbo difforont nolurl t los and p& 
wbiob otborwiso do not result in an adsorption of tho v irus . 
Oyyanio solvonts : Organio solvonts v i s . , otbor, otbanol, 
oarbon totra>>ohlorido and oblorofom aro known to diasolvo 
nmibruno coid oauso prooipitation of eo l l oo»|H»nents. In soao 
oasos, bowovor, tbo prooipitatiou of tbo virus i s also an 
assooiatod phoBOM«na to find tbe uso of aforosaid organic 
aolvouts in olarif ioation of tbe orode or diluted sap 
oxtraoted fro* tbo in footed loiivos, tbo oxporinents wil l bo 
ootidwjtod to see the effect by nixing tbesi in appropriate 
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%h9 l o s s tft tlt« irlrus hy tb«a« oi^«iio«l0 &» i t ! • kjnovn 
tb«t eariben tetrf»e3ttXoriii« aod elilerofom iir« More h&mlal 
to ooao virwooii by olt&or dlroct iettotivatlea or agtrctAtios 
of virus partioloo thao butoool am^ ttber id»iofe eXfoct to 
eertaia oxtait tho infoetliritr of tbo vtruo. Sinco tlio intorral 
bo tvo^ aijEiag of tbo orfaaie aolvoato in ttao aap aa4 i t s 
roMOYOl by low apood owBtrifugatioB also nattors (Stooro ItSC), 
i t i s also plaaaod to roROVo tbo n^lvents froM tbo sap at 
tfifforout intervals after Bixiag tbo solvont« vi tb tbon 
(St«ero 1966). 
Procimitation : Sinoo d i f lormt protoinaooous 
•ubstnnceR bavt? speclfio i»(;'«l«ciric pOlst, act attoapt wil l 
bo aado to r«BOve tho non-virus aater ia ls by obaugiag tbo pil 
of tbo sap. Sap o lar i f io4 in sueb ways o i l l bo assayoil 
for act iv i ty so as to avoid prooipitatioa of virus alenf vitli 
uoD-viral Matorlala. 
Various ooncMitratiens of tbo aanoBiuM sol fats 
wi l l bo usort for tbo reaoval of aea-vims aatoria ls avoidiag 
tbo prooipitatioa of tbo virus. Prooautions t i l l bo taboa 
to avoid tbo loss of virus froa tbo sap. 
Warsioal aiotbods : Froosing and tbawiag of oitbor tbo 
iafootikl loaves or tbo fresbly proparod infootod ortwdo sap 
results in irreversible ooagalatioa of tbo several »o»-viral 
Materials. aoaetiMos i t deoreeses tbo aet ive vires o o a t ^ t . 
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fhi9 ••tiui4 Of olarif i«atloB •<»«0«p«iii«tf with o«Birlfiig«ti«» 
In I fetor 8tii£eii «rill «tl»o bo «tt««pio«s for prmlimimaay 
e ler i f i ea t lou ot virus centainiiii oojp* 
I» vttro rooiotoBoo of viruo to liicb ioaporottiro 
«l«o previdoo ft notbotf to oxoludo tho noa-viral Batoriftio. 
fbo foooibl l i t f of ouob aotliod of elftrifiOAtioii wi l l dop«a4 
ttpoa tbo tborwal inaotlYaiion point of tuo Tirtis. 
t»UitIfICAT10?4 
FurifieatlOB attd ttao oone«ntr«tio» of tbo virvs 
wil l bo oarriod out by iiola( prooipitatioa iiotbodo, 
difforontiel oontrifugatloa «B4 gel ohrosatoeratibx 
ProclpitatlOB 
AwaoBlmB oulnbato : Ciarlfiodl sap obtaieod freai mmy of tbo 
aforesaid prooodarea wi l l bo aabjoetod to awMslaa aalpbato 
proeipitatiOD folioviac tbo aotboA of KaaoaAia <i»64, i970)« 
Howovor, tito ooBOontratios of aiKMiBiiia aulpbato to bo uaod 
wil l bo ntiiBdardisod to ttaintaio tbo iufootiTlty of tbo 
• i n t o . 
ftpiyotbylBito g^iyool : Peiyetbyl«»)« glyeol witoa BiJtod ia 
opoeifie ratio with virus iafootod oap, prooipitatoo l^o 
pla&t vir»ft«s. Slaoo tbo prooipitatioB by tbo oboailoal 
iopoBda Ob tbo opooifie obaraoteriatiea of tbo vlrua (rod 
sbapod or poiybo«tral) and tbo ooaowatratioB of tbo sa l t 
preooBt lb tbo aolotioB, tbo Botbod wi l l be atandardisod 
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i f foittd •iiitablw i s th« pruswat eas«. IB O«S« of polyliwlral 
•ircis, eofieeatration of tiio polyoibjrloao glycol {H%, tO% aad 
12^) wil l l»e ii»«l ubilo witb red nhApod •irtts tli« v&rltttioa 
of poiy«ifeyl«i« glycol eoBOMitmtioiia wil l bo frMi 3 ^ ^ . Ic 
woty caoo, tiowovor, the variation in oalt «oBO«ntratioB aaM 
i t s boaring o» «ff«otivo procipiiatien of Tlrtta v i l l a lso bo 
ataadariliso^l. Cttrisf proeoas of eoneoatratioa tbo KOtbod 
Bood by 6oodioi asd B<»b«rt (I9«T) or Alborebtova and Klir 
(1066) v i l l bo KO#ifi«d keopiac io riev tbo proporiioa of 
vlr»o UBdor iavootigatien. 
Pifforontlal omtrifugatiop : Tbo «oibod io be uaod 
for eoitem»tratioo of tbo olarif iod aap tbroufb difforonti&l 
ooBtrif««atiOB wil l bo aoMO aa uaod by Uuraat (196&) iM oaao 
of ououBbor Mosaic virus,4^0 uaod by best (i9bb) in oaao of 
toaate spotted wilt vlrua. '^o uuBbor of oycloe and tbo 
time of cetitrifueatioa at different r^ ia wil l bo atabdarisod 
ketplBg in view tbo jU vitro atn^il i ty of tbo viraa as wall 
ae i t s soditaeutatiOB. 
Col Cfaroaato^raoby : Two gola T I B . , aearoao asd oalolrai 
^idtfpirate gel wil l be evaluated for tbo aeparatioa of tbo 
viruB. If the virua adsorbed in oaloiiue piwapdbato gel aa 
evidwit diurl&g olarif ioatiou prooess, tbo gol wi l l be 
disearded. Tite aoibjid dosoribed by Fulton Ci«5d) v i l l only 
be followed i f tbe virus doea not adsorb on tbo ga l . 
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fmd i i n •qnl l ibr iat loi i witto appropriate y«ff«r mA EDTA w i l l 
be 0CMi« #0 uae4 bjr Steere (194I4). fen • ! . fraetiesa v i l i lia 
aoanoad for ma pra8«Eieo of irirBa imdar 280 »a uaiiMt •aokaaa 
PB Sj^aetropbaieiiator. 
Fraatio&a eoittaisiat v i iva OB tlia tiaala of fJT 
•pa^trepiwteaatxy wil l be pooled together awit reruB on i% 
aiareae gel ooluati for fartber separatioa of tbe ami-Tlral 
aateriala froa tbe vinta. itowawar, i f tbe winia ia s e t 
ataxia beyood 34 hoara tbe raoyoling of tbe pooled aaaplaa 
tbrougb agaroae gal ooliuaaa wi l l be replaoea eitber by 
ultraaebtriftigatioB or dry gel adeorptien to ooneaatrate tbe 
aanplea by resoval of dilaeut baffera. Oiffareat fraetioaa 
by voluae wil l be oolleoted uaiag LKB lietfirae. Bieaa 
fraetioaa wil l be aubjeeted to 260 am for tbe preaanoe of 
tbe Yiroa, (md tbe teat plwtta for bie legioal infeet iwity . 
ipwaaity gradteiat cectrifiagatloa : Tbe imrified aaaplea 
ttioa ebtaiaed by tbe above aetbods wil l be fartber purified 
aad oooottBtrated uaiag desaity gradient o«»trifagatioa. 
Far prepariog tbe differwit gradioata 10, 20, 30 
and 40% aaoroae wil l be dieaolwed i s a auitable buffer 
aaintainad at 7oT.3 pU. Sew«a B 1 . of tbe 40% suoroae wi l l 
be direetly poured lata 1 x 3 iaoh deoaity gradient tdHea. 
A aaall piece of eork alioed about l /8 iuob tbiek and i iaeh 
diaaeter wil l be placed on tbe top of tbe aolution followed 
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by pouring of aQ% stieroto solution Into tbo tubo nod lot t i t i s 
tlio tolutloa out of tbe plpotto on to tbo ourfaoo of tiio oovli 
ebop. fbuo tb« l e s s detiito •olutlon mill flow out en tito top. 
rurthBT A^mtiOB of tbe m% m4 10% sucreae •oiutiono will be 
layoroa In tbt «a»« way <&» otatoa aboim md f inal ly tbo oork 
oloiktiBt on the upf»or moot surfeoe wi l l be r^oved witb o pair 
of forcepo. After the layering i» over tbe referaetion l ine 
bet«e«Ei the varioua euoroee layers wil l bft observeci and tbe 
gradient would be kept in a refrigerator at A^C to allow tbe 
oonoentration to di f ferent iate . Tbe gradi«ate prepared wil l 
be us«l witbis 2-3 di^s for loading of tbe sanple. C«»trifugation 
wi l l be oarried out at 3C00 rpn in sv a s . l rotar for 1.& - 2 beurs 
in a l^eoksoi} L&- 50 Ultraoentrifiige. Separation of various bands 
wil l be oarried out using ooaiien procedures. 
ir.v. sPictiioftioTCftiEfiaf 
VV Speotrophotometer wi l l be used to evaluate 
the differsiit aettiods of purifioation and to asoertain tbo 
purity of purified virus. Spectral ourves (230«>;3^ na) wil l 
be pr9par»d with tbe help of autonatio recorder attached witb 
Beofcnan m VV Spectropbotoneter. 
Obaraoterisation of tbe various partioles 
(aorpbology and s i se ) wi l l be aooonplisbed in Hitachi Electron 
Mioroicope (Japan). Tbe sanples wil l be calibrated witb 
- 47 -
polyster«n« latex p&rticl«0 for spborieal Tiruscs ttad YMT 
for red sbitped viriMiffft. 
Btp wtbod : iQiiial^y aetbod of Bra&4«» (1964) 
wil l l>« u««<l for Ittttf dliP propiuraiiOBO «ltli a l i i t l o 
nodi float ion. Oue drop oaoli of itk JPTA it»d Ura&yl ae«tat« wil l 
be }>laoed aeparatol^r ou several gride ooated vitfa fomvar. 
Freebly out ebde of the yeoag iafeoted leaf wil l toe dipped 
in the fhrop for 3**& eeoend. S«»li gride wi l l be allowed te 
drjr and thereafter eoanxied in electrott nioroaeope. 
Coaoentratiott of IPTA night be altered ranging fron 0.1 to 2% 
elBoe tliie frequttBtljr oaneee mptare aBd dieappearenoe of 
eontente of virtte partielee ( P i n l ^ and Teakle, 1960). 
Staining neiag two different etr^ine i s with a purftoae te 
find tbe eaitable one for the • i m a onder InTeetigation. 
Prooedore with pnrified v ima oreparatione : A drop of 
tmdilwted eed diluted ( i / l O . l/iOO) aolutiona of the parified 
trime preparatlena wi l l be nixed with a drop of VtA/liA (at 
aiipropriate oooe«itration ae Judged enitable in the leaf dip 
netbod) and a enall drop of O.Oa^ egg albiaiia. After c^out 
a ninnte the exeeee li«}uid wil l be drained out with a piece 
of f i l t e r paper at the edge of the grid . Sooh gride wil l be 
exeeiined under ^ e eleotren nieroecope «aid ooeipared with 
interQal atandard v i s . , Polyeterene latex i^^ere of known 
oixe for polfhedral virueee or mv for rod ahaped virue. 
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will to>« i>lott«d OB « liistogriw and tb« MAIB Maisu i v l l l t« 
r«««rdl«ei a« tb« •tetBdaird Bis« of tb« p«rtioi«». 
Specifte «3iig«3-itatib04;f rsAOiioi^s i s on« of il>« 
tt8«fui n«ttic»€l8 eittier for assigninc the virus to & pAriioular 
group or to difJteroritiate it. at ti^ o strain loirol. I t i s 
planned to proditoe antisera for ttis ideot i i i cat ion of tlis 
virus as well as for test lag the 1ateat iafeotioa ia oertaia 
hosts . Besides i t wi l l also be en aid to detoi the virus 
ia tbe seeds or the yovmg seedl ioss for asoertaioini the seed 
tranmiss ible nature of the disease. 
Preparation of the imtiKim t Male albino rabbits of 
approzlBatelx i kg weight wil l be used for the produotien of 
aniisera. As far as possible the purified viruses wi l l be 
used as aiiti^en imless stated otherwise. 
la^eetion of aytiawis : Sinoe the route of iajeotioa 
influenees the foraation of sistibodies and i t s waintenaaoe 
with a hifh t i t r e for a long t i a e , i t i s proposed to assess 
the effeet of one route or the both en the t i t r e of aat isema 
Intravwious injeetions through the nargiaal ear 
vein of rabbit wil l ocmsist of 1 e l . of di lute purified 
preparation fellowed hy 5-7 injeotions at an interval of 5 
dflQrs with iiiOreasinf eoneentrations of tliS antlgan^ 
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Inira ausealar iBjoetions wi l l consist of ttto 
antigon o«uloifi«<i vitli an ociual iroluio of Fr«ia*a iaoonploio 
ad|«v«Bt. Bttt vtraa &djuv«at onaioloas wi l l oltbor bo 
pro pared in a onall hoaogmizor or by foroluK tbo s ix tar o 
ropoatodl)^ froM a oyrijigo thretmh a trldo »eo41o. Too 
InJeotioDa of 2 a l o«ol) wi l l bo givoa i s (bo thifih of t.bo 
aoiaal at an intonral of oao nook. 
It IK altto pro po Bod to too ttto of foot of too 
icitravoeou* injoetiont folJLov^ by aa iuttirauocttlar iojootioa 
OB tbo t i t ro of tbe antiaoraa producotf ia tbo atiiaal* 
Colloction of blood frea tbo iaaMataodi rabbtta and 
ooiMtratlon of aiittaoia : Test bloodins wi l l bo aado 
sover&l t iaes froa tho oar of tbo rabbit iriUiob bae uot boon 
B«od duribi; tbo i i i jectieoa. fbo Karginai oar voln oat by a 
abarp Incission v i i i bo bled and approzlaatoly S al of blood 
collootod in tbis « ^ o i l l bo kept at 20 C for toe bours. 
¥lio saaplos kept after ovoraigbt in a refrigerator wil l bo 
contrifugod and tbe c lar i f ied antiserwi tbus oolioctod o i l ! 
be tested for presence of antibodies as well as tboir t i t r o . 
lAieti sonai saaplos are to bo stored for a few days before 
testing i t wi l l bo aixod oitb an o<}ttal aao«Bt of c^lorofoza 
witb a view to avoid any aiorobial greotli. 
Serological t e s t s : 
ProcipitijR tost in twbes ; Equal voltaBO of 0.5 al of antioora 
wil l be alxed in tbo sorologioal tubes ( 6 x 1 ca) sud dilatwl 
in two fold ser ies for t e s t s at 3T^C. ^ t i g « a wad antisora 
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v l l l t»« dllutod hy mMlMig 0,9%^i t s l i s o . fb« t la« i«k«ii 
lor th« f i r s t v i s i b l e preciimitation to occur wil l to* 
rsoorde^ for eacb oottbinaiiea ft].«8g with the aatigim aa4 
ibft cntisera «ed points. 
Chlsrsglsst agglttttBatlcp t s s t s : Suoh tas t s « i l l only ba 
parforwad vfeile aaeertalaiag tha prea^ica of virus la tba 
f i f ld ual&g crude unocaitrifucad plant sap. Enaaahinf of 
chloroplsat axtd other c e l l orgaaallaa in tt>a netvorlt of 
preoipitate are to lie axa«inad eltrsar »iorosoopieally or 
•aoroeoQpioally altar 5-30 alnutea of incid^atioa at rooa 
tcnparature. 
Onebtarloay doiriala gilfttaioa teat : Witb a view to aatablisli 
the vlrua under iBvaaticatlea at tha group of atraln laval 
%b9 natho4 of Oucfaterlony (1964, 196T) wil l be folloaad aloBg 
witb praoautiDDs to avoid angr «lerobial frewtb in tb* 
precipitate ooatainittg agar c<»l** 
SyUi^ lLS ON VliUL NUCLEIC AGIUb 
Furifiad praparationa wi l l be subjeeted to 
separata tba protein fron tba nuoleie aeid to earrjr out tba 
further atudlas on tba t^po and atraadeteeas of tba viral 
Bueleia aeld. 
Isolation of aiicleic aeid t Ria proaedure outliaadLby 
Westpbal ^ «!.. (ltt&2) asing phmol wi l l be aedified aaoording 
to nature of virus vrnder invastlgatiaa* 
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Til tti« • ! » ! • •it«|KNi6<Hl Ifi 0 .03 M irfumpliAt* tourittr 
a t |di T, •qual veluse of water vaturated iiikeaoli v l l l ba 
ad«a4 aud a t r i r r a d OB a aacnatlc a t l r r a r f a r 10-15 aiBataa 
a t raoa tanparature fel lawad hy e a c t r i f m a t i o o at 10,000 g 
f o r at»aut 2 u t a . Una aquaaaa Is^'ar wauid be dram a f f led 
about l / lOtb of i t a • O I U K O , «atar*Hiatoratad pbanel v i l l ba 
addad. ^ a aijctura a f t a r a t r i r r i n g f a r 2-3 alnutea w i l l ba 
al lovod for oantr i fugat ion f i n a l l y to reBova phaeal, tba 
a i x t a r a w i l l ba traatad v l t b aqtial voluaa of atbar and a l i i 
ba a a n t r i f u f a d . Tliia w i l l ba repaatad 2-3 tliaos for poal t iva 
rameval of {^aeol . The volmiae of ioa cold atbanol w i l l ba 
uaed to praclpi tAta the nuclaie acid and o b l l l l B g tba 
aolution to rocrava tbe realdual a tbar . I f tba prao lp l ta te 
la not apparent, 1 or 2 dropa of 3 M aodiuai acatata (pit 5) 
iN»ulct b« addad and Uia prao lp l ta ta tbua obtaioad w i l l ba 
pcrllttted bf cant r i iugat ien acd dieaolvad in a awall ttaoast 
of d i a t l l l a d watar and oantri fugad a t 100,000 g f o r 2 beura. 
Siuoa carrying out irtioie prooadure at 4^^t &» baa be«Q uaad 
by variotta workara la not aupportad by any evidenca (Knigbt 
1975) tbat waintMiacoa of ewob t«aparatura la naoaaaaiy, 
tbe aferaaaid prooaaaing for tba imelaie aald aaparatlaa 
w i l l ba ear r iad out a t racNM t«apar«tara ( 2 0 - ^ ^ 0 ) aa wal l aa 
a t 4 € to aoapara tbe aff«Bt o f taM|>aratwra. 
fypa of atiolaie aald : Tarida t^yaleal imd cbaaiaal 
aatbeda ara awallabla for datamiu lng tebatbar tba Bwelaic 
aald la a i t b a r BlfA er dMA. I» avary preewittra, k^wvr. 
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ttrftoil afi base eoMp«ifie»t» of DMA mid UMA r«0p«e(iv«ly ar 
oli«iilf>a]. nmeilons i4«Qti^ia£ itee dMJty-ritidtic anA r l tos* 
In t&« preswtt atiK^ tli« typ« of sugar 
(&iplt«D3riaMlfi« tost for d«oxyribo««) or (Oroinol teat for 
rlboiie sugar) trill be used for Idontlfioation of typo of 
nuclolo aoid In v i m s ii>i4or Inveetigatloiu 
Straadodaoaa of nuoloie a d d : In the aost of tbo 
paot, the hyporohroHio effect on nuoieio aeid hae heon uood 
as an evidoace vhether the • irus contains the s ingle 
stranded or the double stranded nuoleio aoid. lietiting i s 
knosn to disrupt the hydrogen bond in the nucleie aoid 
wttether they are s ingle or double stranded or betsewt the 
bases of loops oi tbe single etranded nucleie aoid. Suoh 
disruption of hydrogen bond «KiiuM»nly luio«n as iKtlecular 
nel t ing, can be detected acre or l e s s readily by an iuoreaaa 
in UV absorption at 260 tm, in saaples heated at varying 
tnsperatares. 
In single siranded nuoleio 60id, the tlV absorptioa 
at 260 an shows mt ineroase with a r i se in tsHper^ture of 
tbe MltttioB upto aaxlMUst of 80^C nhile in doirible straadod 
noeleio iwid the tbemal disruption of structures resulta 
in iaereased UV abserbenoe within a narrow tMiperature raage 
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of 6 0 « 1 0 » \ . fite •««• oritoritt v i i l bs nt i l i sad iTor 
id«Qtlfieatiei) «f •traud«<tii«B» of tto« irirai ttuel«ic aold. 
Viral &ttol«ie ftoiH prep«r«tiOB9 b««t«4 at •&!!•»« i«Mti«r«tttr«« 
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